
Shear Centre 

13.1 Introduction 

The shear centre is the point through which if the resultant shear force acts then member is subjected too 

Simple bending without twisting. It means a load acting on a beam through shear centre Will produce bending 

without torsion or twisting. Shear centre is also called centre of fiexure 

13.2 Location of Shear Centre 
Shear centre generally does not coincide with the centroid of sectionexcept in special cases wheen 

the area is symmetrical about both axis. 
Shear centre always lies on the axis of symmetry if exists 
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Fig. 13.1blications 

If there are two or more than two axis of symmetry exist, then shear centre will coincide with point of 

intersection of axis of symmetry. In this case shear centre of area will be same as centroid of area. 

S CG S= CG 

Fig. 13.2 

where, S= shear centre and CG = centroid 



If a section is made of two narrow rectangies inen shear cenre lies on the junclonof botth reclaneie 

S CG 
CG CG 

CG 

Fig. 13.3 

Beams with thin walled open cross-section like channels, angles, T-beams etc. are torsionally 

very weak. Therefore, it is important to locate the shear centre (S) and to take into account 

the effect of twisting. 

For solid sections and closed hollow sections, the shear centre (S) is located near the 

centroid. Such sections have high torsional rigidity, hence if the load passes near the 

centroid then torsion may be disregarded. 

NOTE 

13.3 Shear Flow 

The variation of shear free per unit length is known as shear flow 

SA 
Longitudinal shear flow = 

I 

where, S= shear force 

Ay = moment of area under consideration about NA 

EPSY I= moment of inertia about neutral axis 
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13.4 Shear Centres of Thin-walled Open Sections 
1. Channel section: Consider a channel section as shown in igure 13.5, bending take place about 

z-axis. Assuming section is subjected to vertical shear force S, parallel to y-axis. 
1. 
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Fig. 19.5 

We know shear stress in beams of thin walled open aro 
A 

ction is given by, 

Where. S, = vertical shear force parallel to y-axis 
Hence, maximum shear stress in flangeis given as 

S, A 

AF where 2 

S,bh 
...0) 

MADEEASYH S,bt,h 
.) Similarly, T just within the weo atu 2 oiications 

Also, at the neutral axis shear stresses will be maximum and is given by 

() nax 

The total shear force in flange either top or bottom is given as 

hbt,S, F-xbx k- Alz 

2 
The vertical shear force F, in web will be equal to S, 

F (h)T,+(naT, )ht 
From eq (ü) and (in) we get 

1hbh't, \S, 
12 2 



2 wtere 

tree is at a distance'e' from the centre line of the web of section, then as per the definition of 
shedt centte 

F,xh-Fx o= S, x0 
hb t.S 

A1, 
b _, xe = 0 
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e 

Example 13.1 Locate the position of shear centre for a thin channel section having total 

depth of 500 mm, width of flange 150 mm and thickness of web and flange is 10 mm each. 

150 mm 

10 mm 

10 mm 

TADEE ERSY Solution: 

We know shear centre (5) will ie on axis of symmetry. Let shear 
centre (S) is at a distance efrom the oentre tine ofweblolicatiot 

b e 41z --- axis of symmetry 

where, h 500-5-5 = 490 mm 

-b 150-5 145 mm 

= 10 mm 

150x 500(150-10)x(500-20 =2722.6 x 105 mm 12 1= I- 12 

490x x 145 x 10 
= 46.35 mm 

e 4x2722.6x 10 Hence, 



+75 mm - 100 mm-For given unsymmetrical l-section. 

10 mm 

Example 13.2 

Locate position of shear centre.

10 mm Solution: 

b = 75 mm 

b, = 100 mm 

t,= 10 mm 
h 360 mm 

Position of shear centre, 
-D2 -b, tt,(t-) 

e 
412 

z= webt 2Flange 12+ 12+175x 10 +5 10x 350 175x 10175x 10,5 
12 

35729166.67+113429166.71.492x 10 pmm 

360x10x(100- 9.50 mm 
4x1.492x10 

13.5 Thin Walled Semicircular Cross-section 
Shear stress at an angle is given by T 

-. ydA 
de 

where ydA = moment of area under consideration about NA 

= (RcOse(Adex t) = Rt siné 
I = MOI of entire section about NA 
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Fig. 13.6 Rcosece = -Publications 

SxRtsine2sine .) T Now from () 
TRt 

2 
According to the definition of shear centre, section will be free from any torsion (twisting). Then moment 

due to shearing stress about centre 'O'must be equal to moment due to resultant shear S 
Hence, Moment due to shearing stress = Moment due to S, 

(tdA)x R= Sxe 

2Ssine Rd8x R = Sxe TRt 

4RS 
= Sxe 

4R e 



13.6 Shear Centres of Some Important Sections 

(b) Semi Circular Section (a) Channel Section 
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where, I= moment of inertia about 

axis of symmetry. 

t= thickness of flange 

(c) Slit Circular Tube with Constant Thickness (d) Slit Square Tube 
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()-section (Symmetric about 
One Axis Only) 

(e) Rectangular Tube of Constant 

Thickness having Slit at End 
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tbh t,bh b2h+3b) 
e 2h+3b) 1t,b+t,b2 tb +t,b 



(g) Circular Arc 

R 

2Rsin -BcosB) 
=(-sins cos ) 

---****** 
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